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Abstract 


PROBLEM TO BE SOLVED: To provide a digital information reproducing device capable of performing precise filter 
parameter learning while suppressing the increase of power consumption. 

SOLUTION: A maximum likelihood deciding part 507 outputs the second discrimination result d2, which has small 
delay though a discrimination error ratio is high as the result of comparing it with a discrimination result d1 in addition 
to the result d1 sent to a decoder 508. An error signal generation part 510 generates an error signal e4 from the result 
62 and the output of a digital equalizer 506. A filter parameter learning part 51 1 learns the filter parameter of the 
equalizer 506 from the signal e4. 
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iiuE^* * ^ y ©ft»H:J: 9 iul&O;* y (Dft&RXfWi 
3 ] i»E**«ta«tt:, 

^ hy 2/ 

85E® 1MS2 0^ h y y^8l»S5om*-C«>S^ 

tiffin 

iftiaiiw h y ^^*jit»atmE«i(o^y*y 
ME^2tD^ h y ***iw&owe* 2 y^ey 

mTEJB2 0*J^j»*Srffl*L, 40 
iJiEl2^^^ y (DSS^^ SfiE^ l V 
s j: o *av * r fc * tt« t-tz>m*i% i IcEtto^ 

*m i a> e>«#J5 3 o v ^ n^-^tcE*^^^ * /HS 
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[0 0 0 1] 

[0002] 

W«S^3S««Ci3t^-C. /^-i/t^^^^^ (PR : Pa 
rtialResponse) ^CtrtRffi-T 5 ^ t < tTfc>*l"C^ 
5 0 mil. 7 f ^^/Ht«?rE»-r5E»j«» 

*/H(MR«:E»-r5*a:otttB-ett. irv^/Mfl&i tr 
^ h*rE<W*tt»«r*w»«r5if y h^E&lcJ:^ 

[ooo 3] i/-Y/uu^^f>^^r^-± % ^Jp^t:^ 

fttfc^ML (Maximum Likelihood) *S;4:»^^t>-fr 
^r<h(Ci:t). K»**fflr*«a«:prtti:LfcPRML 
(Partial Response Maximum Likelihood) Jj^hMffl 

[0 0 0 4] PRML*S;il *7LhftZfeJ&TW<OM 

^e>*<o^^^m$tiTv^o weasel 

Sflttt, PRO, 1,-1,-1) (EPRML : Extended PRML) , P 
R(l, 2,0,-2.-1) (EEPRML: Extended EPRML) %f<n?7?s 
40PRML^(0^ffll/Nt)tiT^5o SSft-r-f^^ 

^CSK : IEEE Transactions on Magnetics, Sep. 199 
9, Vol.35, Num.5, pp. 4378-4386, "Rate 16/17 Max imu 
m Transition Run (3;il) Code on an EEPRML Channel 
with an Error-Correcting Postprocessor" (CEi6c?tt 

[0 0 0 5] — %T4X?m&-?n. PR(1, 1)> PR 

(1,2,2, i)*t<Dtt&m^btix^z 0 ytr<<*?mw. 

II. »BB¥9- 1 7 13 O&'A&AXfiVfmW-l 0-11 
2 0 3 0*4>*fCffi*iSnTV>5o 
[0 0 0 6] ZtlbPRMLTfrtDm-Ztf&mttn, PR 

^ E & tt b6 ffi] ± S 5 r 1 3d« ffi * 5 . 
[0 0 0 7] :©J:54PR*««:fflv>)t7^^/H»« 
W*H«t»Ht, E««t<*:J:OW**ixfe«#M*tLtt» 
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[0 00 8] B10I1 fSfc^ttStx * * ^g(Ci3tt 

o o<D«fifc*^i-ig-e*>So 
[ooo9] nHi£*-r*3ic* iss«ffics#^*n 
fc^s^MMHi, kio i*»bR*aisn, r> 

^1 o 2lc«fc «9it*I£*x£«, HUSftfcflHS-Hu pr*5pJ 
iryy (VGA) l o 3ic*oTa«ftfflI£ft5J: 
StCWSSfU T^n^^/U* (AF) 104tCi£<b 
tl5 0 AF10 4ft s ^S^A/D^tfcSg (ADC) 1 io 

«S»SWW»«:B*-*-5. ft&\ AF10 4I^ 

[0 0 10] Kflttrt»36*Ift*SixfcT-*-o^«#tt. 
adc i o 5JCJ: O^^/HIfl-lcaESlSixS. :of 
^ * /Wt n * y h 9 > * ><— fr/HH^ * 
>T3 9>T1f (DEQ) 1 0 6jCj3V^TK»*ft*t¥*>iX 

t>tt^— 5*— *i:tt!K »*ffli»ioo©iliai 
ftS. ff*«y£8Bi o ocoft^te, H*Uftv^— Kt* 

(HDC) XtM^* — 7x^^ 

[0011] DEQ 1 06OfflA(lflt *N£4* 

10 9 <0 AJj t ft 9 , 10 9 -Ctt. KSSff #S:fE 

5fc»o-WFttft«***1¥ton. «*tt*a«Wrt**i 

5o iHiflr«£Aflsi i oh:, **j^si o 9^i^£ 30 
mdeqi o 6<omtim^m^^xmmn^e 1 

[0012] 7-f^/<7^-^^ssi i in. 

«»ft*JBl 1 0**b|lbixfc«S6«»e 1 £DEQ 1 
0 6(0A**OilMB«:fflV*TDEQ 1 0 6GV<9*— * 

[0 0 1 3] Ell lttu t¥3fe<^)tx>r^^3SB(C*5«t5 

[0 0 14] fRlEllc^-r J: |Bft«E«c(c*#i&*n 
fcf^^/HSai^ **^^7y^ (**^2/K) 2 40 
0l^5)K*IBS^ T'y T>:/2 0 2{c£ 9lf*I£*i 
£ c «ffi$*L*:fSi^f4. ^mmr^-f (VGA) 2 0 
3lcio-Ciifflftfi«4:ft5J;5*-IWE*^ T^o^ 
-7 4>V* (AF) 2 0 4(C^^n5 o AF 2 0 4I2, ft 
©CDA/D^ftS (ADC) 2 0 5 (C«t Wis 71) 

[0 0 15] »«Rrt»a«|»*$*tfcT^o^«-»«:. 
ADC 2 0 5lc£9x^*Mf^lc^&£*L£ o rof so 
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5/^/U«»tt^^A.>f u9>T1f (DEQ) 2 0 6ia 
9 K»Wka*tT*>*t5. ftib\ AF 2 0 4iaot+5) 
lC«»*ft*«fT*>*fCV^5SIBT«:, DEQ 2 0 6 

[0016] &mmt&fft*titzmttRta<o&j»=F» 

toh,5 0 loattii, f=-y2 0 8i;J:o-caf<b 
fta^tfteixa-— 7*— ^fcft 9, (l#ttl»200 

OW^irft^o fH-?-*&3iaB2 0 OOUAtt, H*Lftl^ 
3frr>r;** ^> Fn~7 (ODC) ftlM^* — 7s>f 

[0 0 17] DEQ 2 0 6 0>tB*«^tt*j3£»2 

0 9<OA*?irft W**2 0 9-Ctt. 

i*ttft«i3ewto*t, sriMS*a«iii***t*. 

13^§-f§-£fifcS& 2 1 014, 11^2 0 9^*J3£»*Xt/ 
DEQ 2 0 6 (O&ttm^Zm^XWkmm^ e 2^^figi- 

[0 0 18] 2 1 ltt, 13H 

«#*fiK«2 1 0*»fc»&*Lfc«l*«»e 2 t DEQ 2 
0 6<OA;^<ZH#$&&J8V^TDEQ2 0 6<D/<7*—* 

[0019] 

\&mm»:\*&ob'rz>fflg\ prml»©«»«i 

10 9, 2 0 9 fCfctt «9 **Sffl»M 

PRML. EEPRMLi**.S«»T***Ht«wftS 
fS^KSirft*. 

[0 0 20] 4NJ^S 109, 2 0 9 OA^ff ^p b pS^ 

«»0>fi,if£<fca*jtBw -to«OK9 3ft«jB^e>ft 

[0 0 2 1 ] L^i^L, K#±lcE»int^5(t*Ott 

7^— ^OK^»*ftiftCj: 9*J^§§1 0 9. 2 0 9(D 
>.*«»©*It*3»L<*ftLfc»*tt, -B$ftftlSM 
fg&<D&9'£ik&7 << ;\s?s<7 * — * &Mfttt£*>b 
PKttfe^^^gs^ wO^VttJRtfHftlflrttiEaOlc 

*«*»ott«*fk««fir*rifcfts. 

[0022] ±ELfciVi-WS4IHHI*o 
aK*{k^7^/u^^7^-^ftMftK*^b»Kfc 
jSic^WS-frsrtJcJ: 9, MSl o 9, 2 0 9OA 
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[0 0 2 31 B12IJ, PR(l,0,-l)ML*a:€:ffit>^:«* 

^TF-trnvfrz. WHic»Lfc«-e«:, «wtflr*tt{i ( 

0,-l]©3f ©V^f ftA^lli L«WtSh5^ MR 

W«IR9t:firf. r.<o*8S»9*li, ML»o«t» 
9^<£>'>ft< fc fcft«£JLbi:ft!K V4fr9'< s 7*—9 io 

[0 0 2 5] Sl3tt, 7^W/<7^-^^)Ilfi:i 
«(Ci3tt5«*te3a»4 0 0<0«J5fcS:*i-H-C*>5 0 HI 

[0 0 2 6] HB«w«-Ti j&ttlcS^&Sixfcx 20 
s^/MIMSHu ^Kioi, r^-f\ o 2 N vga l 

03, AF104, ADC105. DEQ106, S± 

«^4 o 7 i£T«K&3sn«#as*Tfoft5 0 *** 

0 7^5>a**tLfe*U*tt*li. H 1 0 <D*lj3t* 
1 0 90*lI3tJS*i:tt:|KLT««»9*^te<, AITO 

[0 0 2 7] «3E324 1 2 tt\ 4 0 7 <D#J£ 

EQ106©UMii«Dft^ny^ftajES*5 o K£ 
{f-^£/&gf$4 1 g:;£ti5£gS4 0 7«C<t5*J3t«* 3 <> 

&t/gjg§§4 1 2<Offla«»«:fflv*T»£flM§-e 3 

[0 0 2 8] 7^/^^7^— ^¥VtB4 1 111, K£ 
«»ft*«4 1 0*»&ft&*XfclRftA-g-e 3 iDEQ 1 
0 6 0A^?^Otta^:^V>TDEQ 1 0 6^7>-# 

[0 0 2 9] El 1 3tC^L^fS-&teSSfP4 0 OTIS, *J 

tt«#{fca«tt#lc< < ft 6. 
[0 0 3 0] Ld>U ****»4 0 7«C«ffcU*a*A 

J**fP5. 0J;t«, S*Jt^4 0 7rt^)ACS (Add-Co 
mpare-Select) * ^ V ft <^"C2fc-h^ n y ^ CO 

ajw^astu z(Dm&. sm&4 1 211, dequi 

air* bWxilggkftirv^^-rXoiliilHlBSr^OiK* 

^<7>- A 4 1 
V^T. 7^;U^a°7^-^(D^^^DEQ 1 0 
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[0 0 3 1] *««coetttt, W*«;tJ0>*IWc*:»;t-o 
o x Bi«Sft7^^^/<7^-^^S^tfx.^7^^/u 

[0 0 3 2] 

MEA/DKlMl0ttA*ttflMMfcU 
«»*Wfc £ ttfcflr*** & **«*«rff 5 *** i: . 

7^/U^/N e 7^-^^f57^/U^/<7^-^fS 

S&<h£li;L, WE**«*»«:, ttE^-^l-ai&ft 
«**fifcfttt. fSEm2(7)*iJ^^i:T f v ; ^/uY=i7^ 
[0 0 3 3] r*>*frlC*5V*-<\ atTE**Jt*«Btt, * 

ffiW-ra^^^U »E^^*»«)*j»a:J:9tt 

R^y^'jortsarwitrE^ h v ??$:m^x«ifm2 

[0 0 3 4] Sfc, mjES±tt^SUI^, * h y y^RXf 

tot* UEii&{;i2o^ h v s/^«»spoaat?fc 

6^^«*ltt*tr*ix^*ifla»-*-S IB 1 Atfff 2 co/N°^ 

12I2(D> h V y 9 aWaxt/BuESI 2 

I»E*2 0#B36***U1AU mjE^2 0^<^^^ 
WEJSl©^^*y«>*SJ:Offl<f 5 

[0 0 3 5] Sic, J^±c7)*^^c^v^T. iHEf^^/u 
S^fir 5 ^piffift u * &ffi *_ 5 X 0 fc L T fc <t 

[oo3 6] stz^ m&TV*M%mm*£&mz.&^ 
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[0 0 3 7] 

[0038] mi (onmcorm)) ■ i «*, *«9iic j: 

PRO, 0, -l)ML*SSSr»ffl LTl^^-gico^Tlft 

[0 0 3 9] HBUc^-ri pic, 0 OIL 

7^5 0 2^ VGA5 0 3 £ N AF504i, AD 
C5 0 5^ DEQ5 0 6 ir. **«SS|55 0 7 ^ x 
^-^5 0 8 fc, KI6»#dfeJ5fc«5 1 0 b* -74/l>?s< 

7*-*s*b»5 1 1 1. isi§5 12. 513 t&m 

[0 0 4 0] EftMEflci^taSttfc^^^/uflMBW:. 

^5 02, VGA5 0 3, AF5 0 4. ADC 5 0 5, 
DEQ5 0 6WDIBRftlSn, ^±tt5£Sfl 5 0 7 iC 

[0041] o 7jc±5*j*tt*d 

Sv^fcv^ttKifco. *2 0*&ttj|td 2 0£A2rtt 

[0 0 4 2] SMS§5 1 2H\ «2 0«S»*d 2 £*t 

i£S*Btix«J:5, DEQ5 o 6tf>ma«#&»±JiJ£SB 
5 0 7rt(D^p^^ig^f:ltiI$« 0 K£fS 
ftWSlOtt, «ffi»5 1 2lC«t 9iKES4x^DE 
Q5 0 60ffl*Jtt«B2©*Jft»*d 2t«V^TB»l 

[0 04 3] i§3£3§5 1 3(L Wlfflt*e4km&t*VL 
tlZXL DEQ5 0 6^)A«m rg^fctt^gP5O40 

[0 0 4 4] 7^A'4"*7J<— *¥*SB5 1 111, 313 
1 3JCj;i9iS®$nfcDEQ5 0 6tDAM^i 
ft-g-e 4S:ffl^TDEQ5 0 6 fl>-*9 > — 9 co£H£?f 

[0 0 4 5] fctc, MSftH9r£AK5 l ooWAlcoi^ 
■ClftWt* 5 0 B2IL M£ft*£jftft5 1 0O«j££^ 

[004 6] mnicsi-j: 9 tc, «S«*^fiKSB 5 l o so 
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ft, IBfiiM6 0U,SJ[S6 0 2 i:^ 

So 

[0 0 4 7] KS(| 5 1 0 IC A* 2 CO 

ll^Sd 211. S®3£5 1 2cOtti^i:ft'g-V^</U^a 

5«iit5!{n*s*)5o a±:it^a5 o 7comt) 

ft, 5>T h£S^2ffiOft^<t/«£oTV>5(0 
-C, i§H3§5 1 2 0Hl*lC*J-rSI»««*«:*ftafc 
ft, aS2o#j®itSd 2IL PR(i,o,-i)^t:tt*toft 

SB6 o i iL fflv>TV>§^- 

issts4^6 o i idra^^n^^iL (i-d) 

(l+D)(i+D)T?*>tniAv% BI«H&ttt6 0 l^tB* 
ft, *JM&6 0 2ICT, «J1I»5 1 2^ffl*S:«||ES<x 

[0 0 4 8] ftlC. 7>f /U^^-^SSBS 1 1 (O 
[004 9] PE]tC^-r J: b Id. 

^ggps nit (n- i) m<omm&7 01^1-70 

l_(n-l) nm<vm&%s7 0 2_1 — 7 0 2__ 
nfi^g^7 0 3_l-70 3_ni:, nfico 
^g7 0 4_l-7 0 4_ni:, l/^^ 7 0 5 i:, 
v;^l/^f7 0 6 t&ffitiZo 

[0 0 5 0] 7>f7^^7^-^¥S9l5 1 1 ICA^^ 
ftfc«ffi« 5 1 3 cOfcb^tt 7 0 1 1 - 7 0 1 

_ (n-1) izXiXmrntStl. S»§§7 0 2_l-7 
0 2_ni:J:9»me4«:**Sft5 8 IH»*S* 
It IS»S7 0 3_l-7 0 3_n(;J:Dli 

0 5<7)tS!3£ttl££ VtSLfeZtlZo l/^^7 0 5^»H 

tttt, Wxtf, 7^^/<7^-^m5 l l^g&J: 

[00 5 1 ] *tl?tl<D&tft&7 0 3^1-7 0 3_n 
lC±S«4>**tt. ^7 0 4_l-7 04_nia 
9 U'O^WS^fffcttSo *fJ^S 7 0 4 IC J: 5*J3£tt* 
tt-e/U^-^U^Ih (MUX) 7 0 6^ltDEQ50 
6ld^^tb^ 0 MUX 7 0 6ICTK*afctU^nffl^*J^ 
-t*U-e*U D E Q 5 0 6 facD n ^ :/ y^CD h 7 Is 

^ft^ffiVMbtte o 

[00 5 2] *J^S 7 0 4 OW^Smit «fttt**'2> 
5L^V>fiSr^t-eSxfc^(C, DEQ5 0 6Oi 

^^ 7 0 5<o|9:^<ji[{ci:oT^JE-e^5J: 9lcLTt> 
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[0 0 5 3] ftic, % 2 (0«3£« d 2 Sr*fiK-f 5**it 
£g&5 0 7 ^«j£lCO^T!ftW-t-£ 0 
[0 0 54] El 5 11, S£I65£S& 5 0 7 0>*jdc**-r:/ 

[0 0 5 5] ^JEIICtjH- X 0 IC. 5 0 7 13. 

* h VtrPHUm* 0 1k. A'7>^y 8 0 2^ ML 
0 8 0 4 ££{i;l5 o 
[0 0 5 6] ^ h y ^ ^ 8 0 ltt, *jfc«5tgB5 

o 7 ztitzis^mt hisv xm&v&m^wts-r w 
ttt, * h y s^sohbs o i n. #»ja«c*3v^rm 

[0 0 5 7] 8 0 211. ^V^^PRMLJS 

©SB 8 0 ia>feffl*Sixfc««»*tt:, ^Fu^* 
Jt«i**-»«»f h Sixfi. fc«U 

— 3ft«fTto*iS 0 r*tlc*!u «J£K# 5 J: 
94*80^ #&SSK4>* </^t^<i:n if —©a 

[0 0 5 8] 0 3 11. ^^^^y 8 0 2 30 

<0»Jfc&<Ort«£* h y s^SM*«8 0 1 J: 5UJ*SH 
f:i»btw^^^ hy 3>*tt*fflV*-Ctt£ 
S:ft5«-IHt«:»ttiU S±#t^S&5 0 7(DfciJ* »J3£ 

Aid i) ^-r^o /^>^ey 8 o 2©^> j ey 

ga*+#KfiVvS§<gil, MLtH^8 0 3{j;, 
[0 0 5 9] MLirU^* 8 0 411, MLir 1^*80 

2<z>»j»a-c«:ft<, /^^y 8 0 2iDwa (fft 
mn&s o i * «9 tH*$n/t*t*^e> uw^o^;* 

»2<0*8ffi«[d 2tLTffl*-r5o SB2 0>*J«ffid2 
11. Wtffid 1 iritttU *J5e»9S:fir-r**lliSv> 
**tt^5 0 7<OA^fC*l"r5^n y^asil/Jx 
***J£«:«oTW*^«je*i o 9, 2 
0 9 0Ul*iitttLTtiJ«»9S:jBr-r**tt«v^ 4 



10 

[0060] W^KWLfc^ptcW^sn-fc^^^/uffi 

«S*^B(w*5V^T«l. Ml ORXfmi 1 C^ltrv 

[0 0 6 1] feoT. a^«*JC»«Jft^7^— 

iC*5o 4 fell. «*il^fi«<&7 f -*K9*£?«SL 

[0 0 6 2] &±lZ&mLfr£olzmf&£tl1ZT 
^*AHt«te3Ml£*5i*TBu Ell 3lc^Lfc^^^ 

*»8l**5*iH»<oiliiliaBl:«r/h* <t5r<h #tti 

[oo63] am 2 <onm<omm ufc** 

[0 0 6 4] B6tt. »*«3e«<D»JO«j«4r*-ryn 
[0 0 6 5] HBUc^-f* 5lw, S±i«^a55 0 7 a 

rat, tt»^±A»9 oii, ^ h y :y*stns&9 0 

2, 9 0 5 £, /^^^!) 9 0 3, 9 0 6^ MLtl/ 
**9 0 4. 9 0 7 ^f^5o S±«^g|55 0 7 a 

fl, fflv^s^— ^■y^i^^*^^o»dS2«3H-c*>^jfe 
#EI 5 (ctf Ufe*±*6SSB 5 0 7 4: «*-5 0 
[0 0 6 6] K^#£/Sffl$9 0 1 II, ft;fcif^SS5 0 

7 a (DXXm*l£*Zt>tlX\,*Z&J»=F»£ «9 JKJCJCp* 

^g|5 5 0 7 aCOA^^PR(l,0, -DMLO^F^-^^L^ttr 

k£?£o LTV^5 (1+D) t V> 5 ftJ&T^^^A. 

[0 0 6 7] R7fH^£/«ffl$9 0 1 JCJ:l9tt»T#4r^ 
Z.L>tltzm^l±. * h!) v?m&&9 0 2lCA*J<*4x 
5o y h y y*«IMB9 0 211, A**nfe«»«fc h 

0 211, ^B*^J(Cib%>TmSE^«ffi{-S ; 5^^^9^t> 

Jifttt**:^^* y 903 tcftiw-r^c 
[0068] 9 0 311, i&asLfc/^y y 

8 0 2 iridic. t< h y ^^«»»9 0 2A»e>m*stt 
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^^^y 8 o 2 tm&<o->7 hmrt&ffoo 

[006 9] MLirU^^904li. s<x**V 9 0 3 

(#J5£{j£dl) £-T5 e '^^'J 9 0 3<Os<x**V 
^^^htlX^^m^n. MLtl/^^9 04|j: 

[0 0 7 0] * hV v?m&&9 0 5. s<**^V 9 0 
6MMLtl/^^ 9 O 7lCj:£gS2<£>g;t*t5£Sl5{l, 10 
* hi) :y ^Sggfl 9 0 2. ^^^^ U 9 0 3&t/ML1r 

[0 0 7 1] * hV y^*j|»9 0 5S, A*j£ftfc» 

muu9 o sn, &&fMiz&\,^x%i&(D#:m[zmz>s<* 

5 t) t o i: t>«^6> Uw^(D/^> hy^filSrff 

5 9 o 6\z#m-tZo 

[0 0 7 2] 9 0 61^ Bui* Ltzs<X ^ y 

8 0 2iB*C ^ h y y^*»«9 0 5d*e>ffl*SiX 

/^^^ y 8 0 2 ^|^tt(Oi/7 MSMff 9, &*3, 

^^^y 9 06^f$ (i/7M/^.^a») ^ 

^^^ey 9 o 3 £«9*&v\ 

[0 0 7 3] MLt^^ 9 0 7 1*. ^*^y 9 0 6 

<ofkt&m<Dft®b* h y ^^sst®9 o 5 j: vmjjzti 

[0 0 7 4] r<D©^CDm2 0¥lJ5gfKd 2 t>> ^J^flSd 

«*d2tt % S;t*J££^o^ftV^J£3§l 0 9, 2 
0 9<0m*iJt«L*«3£K9 o£ 

[0075] {(i3 <D-mm<Djtm)) m 7 11, jt 40 

[0 0 7 6] I^HJc^-r J: 9 1000 

mt^re 4 0p B pg^^^t5Ttfe^^^«f l 0 0 

[0 0 7 7] *r = *«8^1 0 0 1 i^fflAJilfc 

»Sft*e 4 0iS,S(CJc£;i:T7>f )\,*;<=7*— *3*SSB 
5 11 rtCOU^^^^i^^fitS.t^DEQ 5 0 6(Os<?* 



12 

*;i>?'<y*—**£ : gn5 1 1 rt(aui;;*?cDiS:£<iI£• 
[0 0 7 8] K±<0±5(C«fi)lSixfc*»»affll 0 0 
0£^o^*Mf«??£^iEl*. *rifiLfc7^*AH* 
*S^3fi«i:lRl«^3b*«:»oi:*(c. (IWIttio 

00^ flr#&3a»i 0 0 o^tDf^^^itfts^ 

[0 0 7 9] fc*3. H7JC^Ufc«-Ctt, e 4 

^1001 C0HU^(ca^S^l^ttT, K£fg * e 4 
[0 0 8 0] B&iSL/cfS^31ffl5SrffiV>^:K«7 f 

[008 1] Ei8ii, ^jEWJctsatft^^^^asitcD 

^3£fil 10 Oil, *#»#&*;h,TV^«Sl-7 f -< 
^^HOlh BSfiT^ 110 1 &mfe$1tZ>* 
K/H 102^ SK&x-f 1 1 0 1 ^b^-* 

atft^s/ K110 3^5i^r-i, 1104^ 

105^ ^^K/H10 2 \f> KA* 

^e-* 1106 ££fit*:5o 

[oo8 2] ±e£a*<o*i»»£ ut, Mtc, w 

h) 110 8(cS«St"5^«>(0^^^ 
(I/F) 1 1 0 9 7*— *0>gtt8tUR 

n — 7 (HDC) lllOh -r-f (CPU) 11 
l 1 m$ci^v K110 S^^coff-^SrfeiS'refS^ 
&JSS5 1 l 0 7 <t, ^t°> hvu^e— ^ 110 6 £rftJ#p-T 
5fc^o^t°> K/uiW»lslH (SMC) ni2t j# 

^»J»0BS (VCMC) 1 1 1 3 t*ffi7LZ> 0 
[0 0 8 3] w^T, m^r«mU \ 1 0 711. mJi^Lfc 

T, fiBftv'^ 110 lfrbffifym£tl1tSNt£^<D 
[0 0 8 4] ft**, {f 1107 Srttft^ -f ^ ^ 

^^sstctT^ix, ft-i-tejasfB 1 1 o 7^e>ta*sti5« 



(8) 



ft&H2 0 0 1 -344903 



13 

[0085] saisufcftfl-jaaajfBSrfflv^^-f 
loose] B9is, *ftmz£zyt<r>(x?mw<Dm 

[0 0 8 7] mmCTji-t' £ 1 *3tf>f^^gtl 2 

ooii ^-*ri^ti££ftTv^tt7V** 1201 

%"T4*t 12 0 1 tf^ hVH 2 0 

2 <h, %"T4*? 12 0 175^^— ^OMWS 
#5i**:tf ^jt^trs/^.Ty^l 2 0 3 t, **fcTy* io 

Ty?w*—*is> rmmAv h7?*> smm&ft 

57^fax-^i 2 04i:, x\?> K/H 2 0 2$:[e] 

fc°>- KA^t— * 1 2 0 5 £Srflix.5o 
[0 0 8 8] *fc, ±EH*©«»»tUT, W 
#^3®^S M 1 2 0 7\cmjfa~rZ>tZib<D^># 

— (I/F) 1 2 0 8 t, 7*— *<3D§tti£UR 

7 (ODC) 1 20 9 ^ W^y (CPU) 1210 
fc, 3t?t°^7^1 2 O 3^bOflr*4:fti3S-*-Sfl| 
##LSS5 1 2 0 6 £ , * tT> K/l^E— * 1 2 0 5 £f&J*lp 20 
-r^>it^><0^}f> KsHHWBlR (SMC) 12 1U, 

T9+^—9 x 2 0 4$r©J^-r^T^^^^-^^> 
(AC) 1212^ft5o 
[0 0 8 9] ^C-C, fS»*ygffll 2 0 611, tfri&Lfc 

T, ft?*-*** 1 2 0 lJ^bR^ffiSftfcCNit 

yr/y-fXit) »©tt1B©»vM»**cov*-cfc, 

[0 0 9 0] ft*5, fS*te3ffilB 1 2 0 6§r3t^^^^^ 
TV>5^^ ftH«:K*i-5*fN^ifc* £ ft 5 

rt^s^*?? o &^nt>ti^ m-^&m&i 206HB 

* 3ft 5f*WS*<D» 5 L < nWttMtto&KK. L 
fc**o-CV5?^^rt**RftSft«. 
[00 9 1] 

ifttf, as»«*^i«*4r»*oo, an»*ft7-fA.# 

fc S Nit«<0tt1i6OSBV*«#(COV*T t>« 0 x 
[BB0ffiWfttt91] 

la 1 ] *5tw<nm 1 (nmmrmz x z>fB*tomn<D 
[b 2 ] 1 (ommmmz x zmmta 

[■ 3 ] 1 oStttJBflRK: £ 5 7 ^ so 



14 

[B 4 ] 7 ^ ;^/<7^ - *^&rto*]£go*JS: 
[B 6 ] *5g^c7)m 2 ^ jlUBBttic «fc 

[B 7 ] ^iswom 3 (onmrm^ x zm^tomtw 

*J5£^r^Ufcyn y ^BT$>5o 
[B8] ^SSWlcJiSBa^-f ^^3S«ro««Sr*L 

[bio] ee*o«^^^^§6a<Dfs-?-i¥^^« 

[Bill '&*<n%T4 * ? mW(DiB^'W£.%k(Dmj& 

[Bl 2] x^^^-f3^>rifta^o|Bi|i05>*Sr« 
LfcB-Cfe^o 

[Bl 3] 7^^^^^-^OX«fJC*jttB-^ao 

[w^orm] 

100, 200, 400, 500, 1000 it^^M 
10 1 K 

102, 202, 502 T^/~? 

103, 203, 503 ~^Wfr\Wr^-f 

1 04, 2 04, 5 04 T^n^^^yU^ 

1 0 5, 2 0 5, 5 0 5 AD^ftg 

106, 206, 506 tv^/K =»7>f if 

107, 207, 407, 507, 507a &;fc#£j£ 

108, 208, 508 -r n — ^ 

1 0 9, 2 0 9 *JJ5£3§ 

lib, 2 10, 4 10, 5 10 mmS^r±OM 
111, 211, 411, 511 yj/l'?'^*—* 

2 0 1 \fy?Ty7 
412, 512, 513 
60 1 g«RSff£jftK 

6 0 2 

7 0 1_1 -7 0 1_ (n - 1) S£« 
7 0 2_l-7 0 2_n 

70 3_l-7 0 3_n 
704_l-7 04_n *J^S 
7 0 5 U->^^^ 

7 0 6 -v^-fxspiy 

801, 902, 905 * hV 

802, 90 3, 906 x<^^^-y 



(9) 



*#BB2 0 0 1 -344 90 3 



15 

8 0 3, 8 04, 9 0 4. 9 0 7 ML-trU-^* 

9 o i m»*ma&M 

100 1 ^~**SHP 

1100 m%Lf<<x*mu 

1101 miz'rjx? 

1102, 1202 * fc°>- hVW 
110 3 y K 

110 4 T — A 

1 1 0 5 7?W;*=!>f A^e— 3? 

1106, 1205 *M°> hVl^e— * 
1 1 0 7, 1 2 0 6 (ff-g-«Q.9E»S 



10 



16 

*1108, 1207 h 

1 1 0 9, 1 2 0 8 -<>? — 7^^* 
1110 Kf>f^^Vhn-7 

1111, 1210 -^-f ^> 

1112, 1211 xfy K^fflfflilHJB 

1113, 1212 tfV^^Y/i^E— ^ 
1 2 0 0 ftx^ ^^^H 

12 0 1 ftf^ 

1 2 0 3 %^\*y9Ty-f 

1 2 0 4 T?=f-^^-5> 

1 2 0 9 3tx-Y = > h cz — 7 



[Ull] 

B1 



ODDflHMjOID 



902 503 5D4 505 

^L, V X V 



TV?-* VGA 



AF 



ADC 



513 



906 

jbL. 



DEO 



[04] 

H4 



507 



as 




512 


1 

m 


IK 



1» ^ 













5D8 



d2 



,510 




[El 2 1 



1 2] 
912 



512 



610 





(10) 



ftBB2 001-344903 



[H 3] 



DEC 


a 


i 







y 

106 



B3 

511 -?4>l*f^J*-Si?hW& 





704.1 



7031 

3_ 



7Q2J 

— 1 



70V 



1X^0 II 



• 704 n 



703 n 



7D2_Z 



* — 3b* 

TO j 



E-V7D1.1 
701_(rr-1) 



W7S ^ 7D5 



[0 5] 



^ ~r — J? 3 













► 



[El 6] 
96 

6D7e 







901 




902 

ft 




903 


904 


we** 1 






mm* 












ML 
































906 




906 


907 










— » 










ML 






















► 



















(11) 



1#BB2 001-344903 



[H7] 



1000 itmmtc 

^ 



502 



503 



504 



4* TV? VQA — * AF — *| 



506 



ADC 



513 



506 



DEC 







e4 






r 



511 



50T7 



508 



512 



T 

510 



[H8 ] 



,1100 




1108 



HOST 



[1219] 



12C0 



1201 




1206 



1210 



CPU 



1209 



□DC 



| SMC [ ^1211 



1212 



1208 



1207 



HOST 



(12) 



2001-344903 



im i o] 

B10 



too te^toafr 

ua. 



101 




102 103 104 105 106 

pj /J /x/ pJ pf 



107 108 



111 



110 



109 



ii 







^ T 




4^ 











1 1] 



an 



201 



200 1MttJ» 



202 



203 



204 



206 



ADC 



206 



DEO 



207 



208 



211 



ii 



210 



209 



(13) 



ftBB2 001-344903 



1 3] 



H13 



400 IHfttfKD 



101 



102 



103 



VGA 



104 



106 



ADC 



106 



oeo 



407 



106 



412 



HA,* 


e3 




« — 






411 





410 



7D> h-<-i?<OiK# 



(72)3S§H# M« J^St (72)389!# #fct} 

(72)38W# # (72)%^# 5ffl MM 

JlO!C»/hipm±**»rETB20»l» ft *&JI|]ft/hnRifTHJff*2880*i& #5t# 

(72)389i# tplf {f9! F * — .£*(##) 5D044 BC01 CC04 FC02 FG05 FG16 

*]SC*P/hspm±**HTST 1 20# 1 # t* CL02 GL32 



